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Abstract 
The automatic in-line glass defect inspection technology based on Dual CCFL(Cold Cathode Fluorescent Lamp) was 
studied. We take the Dual CCFL as illuminant and placed them with a certain interval. The data processor received 
and processed the light intensity signals, which was transmitted from the glass ribbon and collected by linear CCD 
array. According to the characteristics of glass defect, high threshold and low threshold, defect signal was processed 
by ternaruzation data processing method. The data without defect was discarded, and only defect data was stored. 
Through the judgment of defect data’s connectivity and number of defect data, the defect area was computed and type 
was recognized. 
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1. Introduction
At present, many glass production enterprises rely on workers to identify the glass defect by their eyes.
And it may cause undetection and wrong detection. In order to improve quality of float glass and quality 
grade division, it needs in-line automatic detection for float glass. Currently widespread glass defect 
detection systems have a high accuracy of measurement, but the data volume of system processed is huge 
and the costs of system production are high [1-6]. Thus it is meaningful to develop a set of in-line defects 
inspection system which is simple and with high-accuracy.  
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The designed system meets the requirements of in-line inspection, it can inspect defects such as air 
bubbles, concretion, scratches and bruise etc. It has the characteristic of high accuracy and excellent 
versatility.   
2. Working principle of System 
According to the production line characteristics, the inspection system, which adopts multichannel 
independent defect acquisition and processing, achieve inline inspection by using way of seamless 
combination. Every channel consists of illuminant, high-speed linear CCD, high-speed data acquisition 
board and processor. 
The illuminant and high-speed linear CCD camera are separately located below and above the glass 
ribbon and both of them stay in the same vertical plane. CCFL are used as illuminant in system and 
located at certain intervals. The light of illuminant is emitted through the glass ribbon and accepted by 
high-speed linear array CCD camera. High-speed data acquisition board collects light intensity signals 
instantly, and converts to gray data which is transmitted to processor. Data processor could judge whether 
there are defects or not, according to upper threshold and lower threshold. Then it will store the 
information of rows, columns coordinates and amplitude of defect data, discard other data, and analyze 
the defect type, size, position, etc. based on defect characters.  
CCD Camera 
Glass ribbon 
Fig. 1. Structure of inline glass defect inspection system 
3. The characteristic of typical defects 
Compared with the LED Array in parallel illumination way which is now widely adopted, this method 
largely improves capability of inspecting tiny flaws, and the defect features of different types of defects 
are different. The glass images about bubbles, concretion, scratches and bruise, are collected  separately, 
shown in the Fig. 2. 
CCFL Data processor 
High-speed 
capture card  
(a) Bubbles                           (b) Concretion                      (c) Bruise                           (d) Scratch    
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Fig. 2.  Image of typical defect 
From those four defects' images, we could know it is the feature of bubble and concretion that gray 
level in defects is low and around the defects is high. The difference between the two is that shapes of 
high gray areas around the defects are different. And the gray scale of scratches and bruise is lower than 
that of glass without defect, but their sizes and shapes are the same with that of defects. 
4. Ternaryzation for defect data 
According to the characteristics of signals of typical defects, high threshold and low threshold, which 
are setting, could be judge the defect information about size and type. The threshold is determined based 
on different kinds of defect sample. The images of defect samples with different size were collected. The 
calculation relationship between number of defect samples’ pixels and actual sample defect would get the 
threshold of this type. Take the concretion defect as a sample, we respectively collected defect images 
from defects with actual size of 1.2mm, 2.0mm, 2,5mm, 2.8mm and 4.8mm. As shown in figure 3. 
(a)  1.2mm                                 (b)  2.0mm                                    (c)  2.5mm 
(d)  2.8 mm                                    (e)  4.8 mm 
Fig. 3. Different size of concretion images 
According to the gray signals above, the system sets 163 as upper threshold and 98 as lower threshold, 
as shown in Fig 4. When the amplitude is between upper threshold and lower threshold, data is considered 
as defect-free and would not be stored. When the amplitude is higher than upper threshold, the gray value 
from this pixel is assigned to one and the line coordinate, row coordinate in the image and gray value 
from this pixel are stored. Fig5 shows the results of ternaryzation for concretion defects. 
Through ternaryzation for defect data, only defect data are stored, including its amplitude (zero or 
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one), line and row coordinate. Defect-free data are discarded. In this way, the system storage is largely 
reduced. 
Scanning the line, row coordinates of the defect data and amplitude, through connectedness of the 
coordinates, we can determined whether defect data belongs to the same defect and calculate the defect 
sizes. Types of the defects can be recognized from these aspects: the defect amplitude is zero or one, the 
actual size of the defect. The experimental results show that defect resolution ratio of the system is 0.1 
mm and recognition rate of defects is 99%. 
High threshold 
Low threshold 
Fig. 4. Method of setting threshold                                                                               Fig. 5. Different size of concretion images 
5. Conclusions 
From the above, there are some conclusions as follows; 
(1) System adopts double CCFL as illuminant and gathers light intensity signals of the glass ribbon 
through high-speed linear array CCD. It makes different kinds of defects form into different defects 
characters, improves SNR (Signal to Noise Ratio) and guarantees the system accuracy for tiny flaw 
detection. 
(2) Using method of ternaryzation in the data processing, only defect data are stored and transmitted, 
and data without defect is discarded. So volume of data storage and processing in the system is reduced. 
(3) Base on judgment of defect data’s connectivity after ternaryzation, the system could calculate 
defect size and recognize defect type by the number of amplitude 0 or 1 in the defect information. 
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